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An improvement to a code-division-multiple-access (CDMA) system employing spread- 
spectrum modulation, with the CDMA system having a base station (BS) and a 
plurality of remote stations. The base station has a BS-spread-spectrum transmitter 
and a BS-spread-spectrum receiver. A remote station has an RS-spread-spectrum 
transmitter and an RS-spread-spectrum receiver. The BS transmitter transmits a 
broadcast common-synchronization channel, which includes a frame-timing signal. The 
broadcast common-synchronization channel has a common chip-sequence signal, which 
is common to the plurality of remote stations. In response to the RS-spread- 
spectrum receiver receiving the broadcast common-synchronization channel, and 
determining frame timing from the frame-timing signal, an RS-spread-spectrum 
transmitter transmits an access-burst signal. The BS-spread-spectrum transmitter, 
responsive to the BS-spread-spectrum receiver receiving the access-burst signal, 
transmits an acknowledgment signal. In response to the first RS-spread-spectrum 
receiver receiving the acknowledgment signal, the first RS-spread-spectrum 
transmitter transmits a spread-spectrum signal having data. 



19 Claims, 11 Drawing figures 
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"Start UMTS Services with 3G-GPRS : CPCH/FACH, " Golden Bridge Technology, Innovations 
and Technologies, pp. 1-20 (Jun. 27, 2000). 

The Common Packet Channel considered the 3.sup.rd Generation GPRS," System 
Engineering of Data Services in UMTS W-CDMA Systems," 1ST Mobile Communications 
Summit, Galway, Ireland, Oct. 1-4, 2000. 

ART-UNIT: 2663 

PRIMARY-EXAMINER: Bocure ; Tesfaldet 
ATTY-AGENT-FIRM: McDermott, Will & Emery 



A hybrid DSMA-CR/CDMA methodology provides efficient access to one of a group of 
common packet channels in a cell of a spread spectrum wireless communication 
network. The base station broadcasts status information as to the availability 
and/or available data rates for each common packet channel (CPCH) or group of CPCH 
channels. Each mobile station uses the status information to select an available 
channel and/or a channel with sufficient data rate. The mobile station then starts 
transmission of a series of access preambles, each of which contains a signature 
corresponding to the selected channel. The mobile station transmits the preambles 
at increasing power levels. When the base station detects a preamble transmission, 
the base station responds with a corresponding acknowledgment. Upon receiving this 
acknowledgment, the mobile station preferably selects a collision detection (CD) 
signature and transmits a CD preamble containing that signature. If the base 
station receives more that one CD preamble, it selects one and responds by sending 
back a corresponding CD acknowledgement. In response, the mobile station begins to 
send its packet data along with any closed-loop power control information over the 
selected CPCH channel. If the MS detects a loss of the downlink channel, the MS 
halts its CPCH uplink transmission. Also, during a transmission of data, the mobile 
station that has successfully obtained access can piggy-back data packets one after 
another so long as it has packets ready to send, up to a maximum limit set by the 
network. 

29 Claims, 10 Drawing figures 
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has an RS-spread-spectrum transmitter and an RS-spread-spectrum receiver. The BS 
transmitter transmits a broadcast common-synchronization channel, which includes a 
frame-timing signal. The broadcast common-synchronization channel uses a common 
chip-sequence signal. An RS-spread-spectrum receiver receives the broadcast common- 
synchronization channel, and the RS determines frame timing from the frame-timing 
signal. In response, the associated RS-spread-spectrum transmitter transmits an 
access burst signal, including RS-preamble signals, RS-power-control signals, and 
RS-pilot signals, respectively, transmitted in time, at increasing power levels. 
The BS-spread-spectrum transmitter, responsive to the BS-spread-spectrum receiver 
receiving the access-burst signal, and detecting an RS-preamble signal, transmits 
an acknowledgment signal. In response to the first RS-spread-spectrum receiver 
receiving the acknowledgment signal, the first RS-spread-spectrum transmitter 
transmits a spread-spectrum signal having data. 
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ABSTRACT : 

An improvement to a code-division-multiple-access (CDMA) system employing spread- 
spectrum modulation, with the CDMA system having a base station (BS) and a 
plurality of remote stations. The base station has a BS-spread-spectrum transmitter 
and a BS-spread-spectrum receiver. A remote station has an RS-spread-spectrum 
transmitter and an RS-spread-spectrum receiver. The BS transmitter transmits a 
broadcast common-synchronization channel, which includes a frame-timing signal. The 
broadcast common-synchronization channel has a common chip-sequence signal, which 
is common to the plurality of remote stations. In response to the RS-spread- 
spectrum receiver receiving the broadcast common-synchronization channel, and 
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determining frame timing from the frame-timing signal, an RS-spread-spectrum 
transmitter transmits an access-burst signal, which includes, RS-power-control 
signals, transmitted in time, at increasing power levels. The BS-spread-spectrum 
transmitter, responsive to the BS-spread-spectrum receiver receiving the access- 
burst signal, and detecting an RS-preamble signal, transmits an acknowledgment 
signal. In response to the first RS-spread-spectrum receiver receiving the 
acknowledgment signal, the first RS-spread-spectrum transmitter transmits a spread- 
spectrum signal having data. The BS-spread-spectrum transmitter transmits either 
data or power-control information to the RS-spread-spectrum receiver. 
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ART-UNIT: 2631 

PRIMARY-EXAMINER: Bocure ; Tesfaldet 
ATTY-AGENT-FIRM: McDermott, Will & Emery 

ABSTRACT : 

An improvement to a code-division-multiple-access (CDMA) system employing spread- 
spectrum modulation, with the CDMA system having a base station (BS) with a BS- 
spread-spectrum transmitter and a BS-spread-spectrum receiver, and a plurality of 
remote stations. Each remote station (RS) has an RS-spread-spectrum transmitter and 
an RS-spread-spectrum receiver. The improvement includes the steps of transmitting 
from the BS-spread-spectrum transmitter, a broadcast common-synchronization 
channel. The broadcast common-synchronization channel has a common chip-sequence 
signal common to the plurality of remote stations, and a frame-timing signal. The 
improvement includes receiving at a first RS-spread-spectrum receiver the broadcast 
common-synchronization channel, and determining frame timing from the frame-timing 
signal, and transmitting from a first RS-spread-spectrum transmitter an access- 
burst signal. The access-burst signal has a plurality of segments, which have a 
plurality of power levels. At the BS-spread-spectrum receiver the access-burst 
signal is received at a detected-power level. In response to receiving the access- 
burst signal, the BS-spread-spectrum transmitter transmits to the first RS-spread- 
spectrum receiver an acknowledgment signal. The first RS-spread-spectrum receiver 
receives the acknowledgment signal, and in response to receiving the acknowledgment 
signal, the first RS-spread-spectrum transmitter transmits to the BS-spread- 
spectrum receiver, a spread-spectrum signal having data. 
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ABSTRACT: 

A code-division-multiple-access (CDMA) system provides a collision avoidance 
mechanism for packet communications. When mobile stations attempt to establish 
links with a base station, the base station selects one mobile station to transmit 
data over an intended uplink channel. The base station transmits a predetermined 
sequence, during the first frame of the data transmission over the downlink control 
channel that corresponds to the intended uplink channel. If several mobile stations 
detect or mis-perceive successful access attempts, those stations begin data 
transmissions via respective desired uplink channels. At the same time, the mobile 
stations listen for the known sequence over the various corresponding downlink 
channels. Upon successful detection of the known sequence, one mobile station 
continues transmission of its data over the intended channel. However, any 
contending mobile station that does not detect the known sequence on the 
appropriate downlink channel immediately stops its data transmission. 
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An improvement to a code-division-multiple-access (CDMA) system employing spread- 
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plurality of remote stations. The base station has a BS-spread-spectrum transmitter 
and a BS-spread-spectrum receiver. A remote station has an RS-spread-spectrum 
transmitter and an RS-spread-spectrum receiver. The BS transmitter transmits a 
broadcast common-synchronization channel, which includes a frame-timing signal. The 
broadcast common-synchronization channel has a common chip-sequence signal, which 
is common to the plurality of remote stations. In response to the RS-spread- 
spectrum receiver receiving the broadcast common-synchronization channel, and 
determining frame timing from the frame-timing signal, an RS-spread-spectrum 
transmitter transmits an access burst signal, which includes a plurality of RS- 
preamble signals, RS-power-control signals, and RS-pilot signals, respectively, 
transmitted in time, at increasing power levels. The BS-spread-spectrum 
transmitter, responsive to the BS-spread-spectrum receiver receiving the access- 
burst signal, and detecting an RS-preamble signal, transmits an acknowledgment 
signal. In response to the first RS-spread-spectrum receiver receiving the 
acknowledgment signal, the first RS-spread-spectrum transmitter transmits a spread- 
spectrum signal having data. 
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ART-UNIT: 271 

PRIMARY -EXAMINER: Bocure ; Tesfaldet 

ATT Y- AGENT- FIRM: McDermott, Will & Emery 



ABSTRACT : 

An improvement to a code-division-multiple-access (CDMA) system employing spread- 
spectrum modulation, with the CDMA system having a base station (BS) and a 
plurality of remote stations. The base station has a BS-spread-spectrum transmitter 
and a BS-spread-spectrum receiver. A remote station has an RS-spread-spectrum 
transmitter and an RS-spread-spectrum receiver. The BS transmitter transmits a 
broadcast common-synchronization channel, which includes a frame-timing signal. The 
broadcast common-synchronization channel has a common chip-sequence signal, which 
is common to the plurality of remote stations. In response to the RS-spread- 
spectrum receiver receiving the broadcast common-synchronization channel, and 
determining frame timing from the frame-timing signal, an RS-spread-spectrum 
transmitter transmits an access-burst signal. The BS-spread-spectrum transmitter, 
responsive to the BS-spread-spectrum receiver receiving the access-burst signal, 
transmits an acknowledgment signal. In response to the first RS-spread-spectrum 
receiver receiving the acknowledgment signal, the first RS-spread-spectrum 
transmitter transmits a spread-spectrum signal having data. 

58 Claims, 11 Drawing figures 
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